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Abstract | Foot and mouth disease (FMD) is an epitheliotropic and transboundary viral disease affecting
cattle, buffalo, sheep, goats, and wild animals around the globe. This highly contagious disease causes severe
economic loss due to reduced productivity of the affected animals as well as increased mortality in calves and
kids. In this study proportionate prevalence of FMD in cattle was estimated and the distribution of FMD
according to different factors was evaluated. Both retrospective and prospective FMD clinical cases were in-
cluded considering clinical signs and drugs used for treatment during 13 January to 15 March 2015. A total
of 131 cattle was investigated and 16.8% cattle cattle were recorded as FMD. The proportionate prevalence
of FMD in different study areas were 4.5-18.2%. The occurrence of FMD was higher in February (23.3%)
than in January (13.5%) and March (18.5%). Younger cattle were more commonly affected (59.1%) than
older ones. Almost 96% of the female cattle were FIMD positive. Cattle with poor body condition score had
higher FMD cases (77.3%) than cattle with better body condition score. The lactating animals and pregnant
animals were more commonly affected (81.8% and 63.6%), respectively. The main clinical signs were high
tever (100%), sore foot (72.7%) and sored mouth (63.6%). The category of 16-20 days of illness of FMD was
recorded for 36.5% cases. The treatment given was sulphonamaide or amoxicillin along with other supportive
drugs. The recovery rate was 60-80%.
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ot and Mouth Disease (FMD) is caused by an
Apthovirus belonging to the family Picornaviri-
dae and is a transboundary viral disease responsible
for significant global economic losses of livestock
production and trade. The disease is characterized
by high fever (104-106°F), epithelial erosions on the
tongue and in the inner mouth that lead to excessive
salivation, and lesions on the foot that cause lameness.

'The disease affects cloven footed animals such as cat-
tle, buffalo, sheep, and goats (Blood et al., 1989).

FMD virus has seven immunologically distinct sero-
types: A, O, C, SAT-1, SAT-2, SAT-3, and Asia-1.
In Bangladesh, serotypes O, A, C and Asia-1 have
been circulating and are considered endemic in cattle
(Islam et al., 1985). Immunity of one strain cannot
provide protection against other strains (Chowdhury
etal., 1994). FMD is most stable between a pH of 7.4
and 7.6 and is rapidly destroyed by changes in the pH
outside this range (Fraser, 1991). It survives below 4 C
and may be stored for many years under freezing tem-
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peratures. Most FMID field strains are inactivated by
56 C temperature for 30 minutes (Loefter and Frosch,
1997). This virus enters the body by inhalation or in-
gestion. The virus passes to the blood stream and goes
to the predilection sites. In favourable conditions the
virus multiplies in different tissues. After replication
the virus forms primary vesicles within 1 to 4 days
and viremia with fever is seen 2 days later. Secondary
vesicles appear on stratified squamous epithelium like
gum, the dental pad, and the interdigital cleft (Fraser,
1991). The virus passes to the blood stream and goes
to the predilection sites. In favourable conditions the
virus multiplies and produces a viremia. Virus then
sheds out from the respiratory tract and feces, urine,
semen, saliva and milk (Forman, 1974).

Bangladesh is an agro-economy based country. About
70% of its population are directly or indirectly associ-
ated with agriculture and livestock production. FMD
seriously impacts the dairy industry in this country
due to loss of milk production and increased rates of
abortion (Chowdhury et al., 1994; Loeffer and Frosch,
1997). This disease is considered endemic in cattle in
Bangladesh, although seasonal epidemics are also rec-
ognized (winter and rainy seasons) (Chakrabarty et

al., 1979).

In Bangladesh the prevalence of FMD was reported
to be 46-55% in cattle (Hysclop, 1970), 20-32% in
buffalo (Gangopadhyay et al., 1990), and 9-18% in
goat (Kamruddin and Pandit, 1988). Potential risk
factors associated with FMD in different livestock
species are breed, age, season, environment and farm
management practices (Blackwell, 1980; Chowdhury
etal., 1994). Cross bred animals are more frequently
affected than indigenous breeds (Chowdhury et al.,
1993). Young animals are affected more than adults
(Falconer, 1972). Environmental factors, such as tem-
perature (20-34 C) and humidity (50-60%), and farm
management factors, such as maintaining closed herd
and maintaining proper biosecurity, are also poten-
tially associated with increased occurrence of FMD
(Plotnikov, 1972; Radostits and Hinchclif, 2007). The
consequences of FMD in any species are reduced milk
production, abortion, and mortality of 50-100% in
calves and kits (Hussain and Sarker, 1978; Kamrud-
din and Pandit, 1988).

No specific treatment is available for FMD affected an-
imals.Supportive care such as the use of antimicrobial
therapy and antiseptics, including potassium perman-

ganate and glycerin, has been suggested to improve
the healing of lesions (Hussain and Sarker, 1978).

FMD can be controlled by the use of a vaccination pro-
gramme. Commonly used local vaccines against FMD
produced by Livestock Research Institute, Mohakha-
li, Dhaka, Bangladesh include the monovalent vaccine
(strain A) which is injected at 3 ml intramuscularly
for four month animal, the bivalent vaccine (strains
A and O) which is injected at 6 ml intramuscularly
for the animal, and the trivalent vaccine (strains A, O
and Asia-1) which is injected at 9 ml intramuscular-
ly for animal (BLLRI, 2015, personal communication).
Booster doses should be maintained at 4-6 months
interval afterwards (Fraser, 1991). Strong biosecurity
measures like prevention of entry of foreign materials,
isolation of infected animals, and quarantine of new
animals will help control the disease (Chowdhury et
al., 1993). Proper farm hygiene including washing the
manager, gutter, feeding materials, and litter as well as
the use of footbaths will also prevent the occurrence

of FMD (Radostits and Hinchclif, 2007).

The present study was conducted at Batiaghata,
Upazilla Veterinary Hospital (UVH), Khulna, Bang-
ladesh having estimated livestock population 5000.
With a view to estimate proportionate prevalence
of FMD in cattle, categorize the FMD according to
unions, age and sex of cattle along with frequency of
clinical signs and duration of illness as well as drugs
used against FMD cases in cattle.

Materials and Methods

Investigation of clinical FMD in cattle was conducted
at Batiaghata Upazilla, Khulna from 13 January to 15
March, 2015 that were registered at UVH as well as
treated at different household and commercial farms.
Cases of FMD were diagnosed according to recorded
clinical signs and clinical history after physical exam-
ination and interviewing farmers. Data recorded for
each animal included animal demography (age, sex,
and breed), body condition score, lactation status,
and pregnancy status, and rectal temperature, date of
case occurrence, clinical signs, and treatment. Body
condition score was assessed by examination of ribs,
hind quarters, fore quarters, pin bones, thigh muscles,
and hip joints as per published description (Sil et al.,
1995). Clinical cases other than FMD were also re-
corded to calculate the proportionate prevalence of
FMD. Vesicular stomatitis, rabies, and foot rot also
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exhibit FMD like clinical signs and lesions (Blood et
al., 1989). Therefore, FMD was differentiated from
other diseases by looking at pathognomonic clinical
signs and lesions. Vesicular stomatitis only produc-
es oral lesions; rabies shall have dog bite history and
frenzy or drowsiness; Foot rot does not have oral le-
sions but vesicle formation in the interdigital cleft is
seen (Leslie et al., 1998). Data obtained were entered
into Microsoft Excel 2010 and then transferred to
STATA-13 (Stata Crop, 4905, Lakeway River, Col-
lege Station, Taxas 77845, USA) for analysis. Descrip-
tive analysis was performed. Results were expressed
as frequency and percentage against each category of
variable and clinical sign.

Results

Overall Proportionate Prevalence of FMD and its
Temporal Distribution in Cattle

'The overall proportionate prevalence of clinical FMD
in cattle was 16.8 % (N=131). The estimated pro-
portionate prevalence of clinical FMD in cattle was
13.5% in January, 23.3% in February, and 18.5% in
March (Table 1).

Table 1: Proportionate prevalence of FMD in cattle at
Batiaghata according to months (N=22)

Month No. of cases No.of FMD cases % of cases
January 74 10 13.5%
February 30 7 23.3%
March 27 5 18.5%
Total 131 22 55.3%

Occurrence of FMD in Cattle according to Different
Factors

Younger cattle were more commonly affected than
older cattle (13 versus 9 cases). Almost 96% of fe-
male cattle had FMD. Cattle with poor body condi-
tion scores (BCS of 3) were more likely to be infected
when compared to cattle with better body condition
scores (BCS of 4-5) (17 versus 5 cases). Lactating cat-
tle had more cases than non-lactating cattle (18 versus
4 cases). Pregnant cattle were frequently affected by
FMD as compared to non-pregnant cattle (14 versus

8 cases) (Table 2).

Clinical Signs along with Duration of Illness of FMD
Cases in Cattle

100% of FMD cases presented with a high fever
(104-106 F). Other common clinical signs and le-

sions encountered in FMD cases were frothy saliva-
tion (81.8%), sored foot (72.7%), and sored tongue
(63.6%) (Table 3; Figure 1.B).

Figure 1: Cardinal sign of FMD

Table 2: Distribution of FMD cases in cattle according
to different factors

Factors Categories Frequency % of cases
numbers
Unions Alamdanga 1 4.5%
Baliadanga 1 4.6%
Vangarpul 1 4.6%
Surkhali 3 13.6%
Gangarampur 4 18.2%
Batiaghata sadar 4 18.2%
Chakrakhali 4 18.2%
Jalma 4 4.6%
Age (Year) <3 13 59.1%
3.1to4 9 40.9%
Sex Male 1 4.6%
Female 21 95.5%
Body Condition 3 17 77.3%
Score 4 3 13.6%
5 2 9.1%
Lactation Yes 18 81.8%
No 4 18.2%
Pregnancy Yes 14 63.6%
No 8 36.4%

Table 3: Frequency of clinical signs of FMD cases in cat-
tle registered at Batiaghata UVH (N=22)

No of animals showing %
clinical signs

Classes of signs

Fever (104-106"F) 22 100%
Frothy salivation 18 81.8%
Sored foot 16 72.7%
Sored tongue 14 63.6%
Flea in foot region 1 4.6%

October 2016 | Volume 2 | Issue 3 | Page 78

E,:ﬂ Smith & Franklin

Acateric Publibing Corgration
Lol ki



OPEN aACC ESS

Veterinary Sciences: Research and Reviews

Lack of appetite, anorexia, loss of milk production,
hoof deformities, and lameness were common clini-
cal signs for most of the studied animals. Duration of
illness encountered in FMD cases was 3-5 days (9%
cases), 6-10 days (31.8%), 11-15 days (22.7%) and
16-20 days (36.5% cases) (Table 4).

Table 4: Frequency distribution of duration of illness of
FMD cases in cattle

Duration of illness (Days)  Frequency numbers %

3-5 2 9%

6-10 7 31.8%
11-15 5 22.7%
16-20 8 36.5%

Drugs Used to Treat Clinical FMD Cases in Cattle

Difterent drug combinations were prescribed for the
treatment of clinical FMD cases. The most com-
mon combination of drugs was sulphonamide com-
bined with glutamic acid (apthocare) and metamisol
(45.5%), followed by amoxicillin along with glycerin
and boric acid (22.7%), amoxicillin along with na-
trycarbone (FMD cure) and metamisol (18.2%) and
sulphonamide along with glycerin and boric acid

(13.6%). The recovery rate was 60-80% (Table 5).
Discussion

Foot and Mouth Disease is an acute, extremely con-
tagious, and highly communicable viral disease of
all cloven hooved animals. The overall proportionate
prevalence of 16.8% in this study corresponds to earli-
er studies such as 17.3% in Mymensingh (Chowdhury
et al., 1994),19.2% in Gaibandha (Islam et al., 1985),
and 21% in Manikgonj (Rahman et al., 1989). The
occurrence of FMD was higher in February than any

other month in this study which is similar to previous
studies (Plotkinov, 1972; Chakrabarty et al., 1979).
Previous studies found a proportionate prevalence
of 26% FMD in summer (April-June), 43% in the
rainy season (July-September), 52% in winter (Octo-
ber-January), and 47% in autumn (February-March)
(Chowdhury et al., 1994). The finding that the pro-
portionate prevalence of FIMD was higher in young-
er compared to older cattle is in agreement with the
findings of other researchers (Hysclop et al., 1970; Sil
et al., 1998).

The present study also identified that female cattle
were commonly aftfected by FMD, which is similar to
a previous study by Hussain and Sarker (1978). Cat-
tle with a poor body condition score had more FMD
cases in this study, which was also observed by Fraser
et al. (1991). The lactating and pregnant animals were
more susceptible to FMD and these results are coin-
cided with the results of Rahman et al. (1989), Sil et
al. (1998) and Bachrach (2001).

The clinical signs (high fever, frothy salivation, ano-
rexia efc.) and lesions (sored mouth, sored foot, lame-
ness efc.) observed in this study are in agreement with
the study of Kamruddin and Pandit (1988), Blood et
al. (1989) and Gangopadhyay et al. (1990).

Sulphonamide or amoxicillin in combination with
other drugs were used to treat clinical FMD in this
study. These findings are supported by the findings of
Rahman et al. (1989), Loeffer and Frosch (1997) and
Bachrach (2001). Sulphonamide or amoxicillin was
used to prevent secondary bacterial infection. Glycer-
ine or boric acid was applied to produce soothing and
coating effects on lesions. They were also used for their
antiseptic effects which can reduce excessive salivation.

Table 5: Frequency distribution of drugs used against FMD cases in cattle

Drug prescribed Doses and duration Frequency % Recovered Recovery
numbers animal %

Sulphonamide and 100% * Sulphonamide-140 mg/kg for 5 days 3 13.6% 2 66.7%

glycerin with 2% boric acid * Glycerin with boric acid amount for 5 days

Amoxicillin and 100% * Amoxicillin-10 mg/kg for 5 days 5 22.7% 3 60%

glycerin with 2% boric acid * Glycerin with boric acid for 5 days

Sulphonamide, * Sulphonamide-140 mg/kg for 5 days 10 45.5% 8 80%

Apthocare (Glutamic acid-50mg) * Apthocare-25 g orally for 5 days

and Metamisol (Fevosol) * Fevosol-8 ml/100kg for 5 days

Amoxicillin, FMD Cure * Amoxicillin-10 mg/kg for 5 days 4 18.2% 3 75

(Natrycarbone-40mg) and * FMD Cure for 5 days

Metamisol (Fevosol) * Fevosol-8 ml/100kg for 5 days

Total 22 100% 16 72.7%
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Glutamic acid or natrycarbone were also applied to
lesions to for their soothing and coating effects and
antiseptic action. Metamisol was used to reduce body
temperature (Hussainand Sarker, 1978; Sil etal.,1998).

Conclusion

FMD was seen more commonly in younger cattle
compared to adult. Female cattle were commonly af-
tected by FMD. Common clinical signs were high
tever, salivation, sored tongue, and vesicle formation
in the mouth and interdigital spaces. The most com-
monly used drug combination was sulphonamide
with apthocare (glutamic acid) and metamisol. The
overall recovery rate was satisfactory (72.7%). FMD
is curable and preventable disease if we take proper
steps in due time.
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